Roles of E2F1 in mesangial cell proliferation in vitro.
Roles of E2F1 in mesangial cell proliferation in vitro. The proliferation of mesangial cells is a common feature of many glomerular diseases. E2F transcription factors play an important role in the regulation of the cell cycle. However, the regulation of the mesangial cell cycle and the participation of the E2F family (E2F1 through E2F5) in mesangial cells have not been clarified. Therefore, we investigated the roles of the E2F family in the mesangial cell cycle. To elucidate the importance of the E2F family, we investigated the mesangial cell cycle by examining the cell count and thymidine incorporation, and compared it with the protein expression of E2F. Using adenovirus-mediated gene transfer, the cell cycle and apoptosis were examined by measurement of thymidine incorporation, flow cytometry, and caspase 3 activity. We also studied the interaction between E2F1 and G1 cyclins by promoter assay, Western blotting, and CDK kinase assay. E2F1 increased 20-fold in G1/S phase transition. E2F1 overexpression facilitated the mesangial cell cycle and later induced apoptosis. Furthermore, E2F1 overexpression increased the promoter activities and protein expressions of G1 cyclins, cyclin D1, cyclin E, cyclin A. The up-regulation of G1 cyclins contributed to the activation of CDK4 and CDK2. In mesangial cells, we conclude that E2F1 plays an important role in G1/S phase transition and in apoptosis. E2F1 regulates the mesangial cell cycle through two distinct pathways. First, E2F1 directly transcribes genes that are necessary for DNA synthesis, and second, it promotes cell cycle progression via the induction of G1 cyclins.